Evidence for a Na+/Ca2+ exchange mechanism in rat peritoneal mast cells.
Mast cells lose their ability to secrete when incubated in nominally Ca2+-free medium, but the Na+/K+ pump inhibitor ouabain prevents this loss, suggesting a Na+ dependence of the Ca2+ gradient in rat mast cells. The present study includes measurements of histamine release from cell suspensions, and fura-2/AM and current-clamp experiments on single cells. KB-R7943, an inhibitor of the reverse mode of the Na+/Ca2+ exchanger, 2,4-dichlorobenzamil and La3+ counteracted the increase in histamine release induced by ouabain in a dose-dependent manner. The Ca2+ response to compound 48/80 was reduced by preincubation of the mast cells for 30 min in nominally Ca2+-free medium. This reduction was partly prevented by ouabain or by a low extracellular Na+ concentration. Superfusion of cells with a medium containing a low Na+concentration resulted in a hyperpolarization of the cells of 38.6+/-8.6 mV, n=8, followed by a repolarization after the superfusion had ceased (45.7+/-5.9 mV, n=4). KB-R7943 reduced the hyperpolarization and repolarization induced by a low extracellular Na+ concentration to 15.5+/-2.9 mV (n=7) and 0.2+/-3.4 mV (n=3), respectively. These results are consistent with the presence of a Na+/Ca2+ exchanger in rat peritoneal mast cells.